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Student’s workload Number of credits 
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Lectures 
 

Consultations – 8 

hours 

 

Individual study – 120 

hours 

7,5 Seminars – 2 hours  

 

Course annotation 

Fundamentals of charge transport in ultrafast semiconductor devices. Hot electron effects 

in strong electric fields: negative differential conductivity, impact ionization, drift velocity 

overshoot. Hot optical electrons: characteristic time scales and the main effects. The role of 

contact phenomena in ultrafast devices. 

Photonic devices. Ultrafast semiconductor lasers. Dynamics of laser diodes. Photoresistors, p-

i-n , and avalanche photodiodes. Saturable absorbers for ultrafast mode-locked lasers. Ultrafast 

light modulators. Optical switches. 

Devices using quantum phenomena. Resonant tunnelling diodes and resonant tunnelling 

transistors. Single electron transistors. Quantum dot and quantum well laser diodes. Quantum 

cascade lasers. 

Terahertz frequency range electronics. Optoelectronic methods of THz generation and 

detection. Emission of terahertz radiation from femtosecond laser-illuminated semiconductor 

surfaces. Passive components of terahertz electronics systems: filters, lenses, modulators, 

absorbing and non-reflecting structures. Applications of terahertz radiation in materials 

research, spectroscopy of chemical and biological materials, and imaging. 
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Subject submission and evaluation 

Doctoral students prepare individually, it is planned to provide at least three consultations for 

each of them. During the last consultation, the day before the exam, the doctoral student is 

notified of the main questions of the exam. Before the examination, the doctoral student must 

make a presentation in the seminar on a topic discussed in advance with the lecturers. 

Consulting 

teachers 

Scientific 

degree 

Pedagogical 

name 

Main scientific works published in a 

scientific field in last 5 year period 

Ignas Nevinskas 

(ignas.nevinska

s@ftmc.lt) 

Dr.  1. I. Nevinskas et al., “Terahertz 

photoconductive switch from GaAs grown on 

Ge substrate,” Opt. Express, OE, vol. 33, no. 



26, pp. 54799–54805, Dec. 2025, doi: 

10.1364/OE.573348. 

2. I. Nevinskas et al., “Dependence of 

terahertz photoconductive switch 

performance on metal contact geometry,” 

physics, vol. 64, no. 4, Dec. 2024, doi: 

10.3952/physics.2024.64.4.6. 

3. A. Krotkus, I. Nevinskas, and R. Norkus, 

“Semiconductor Characterization by 

Terahertz Excitation Spectroscopy,” 

Materials, vol. 16, no. 7, Art. no. 7, Jan. 2023, 

doi: 10.3390/ma16072859. 

4. I. Nevinskas, S. Stanionytė, J. Devenson, 

and A. Krotkus, “Direct bandgap dependence 

of bismuth films on their thickness,” Journal 

of Applied Physics, vol. 132, no. 5, p. 055301, 

Aug. 2022, doi: 10.1063/5.0095477. 

5. I. Nevinskas et al., “Terahertz pulse 

emission from photoexcited bulk crystals of 

transition metal dichalcogenides,” J. Phys. D: 

Appl. Phys., vol. 54, no. 11, p. 115105, Jan. 

2021, doi: 10.1088/1361-6463/abcc26. 

Ričardas 

Norkus 

(ricardas.norkus

@ftmc.lt) 

dr.  1. V. Pačebutas; R. Norkus; G. Tamulaitis; B. 

Stanionis; A. Krotkus, “Terahertz excitation 

spectroscopy of Bi/GaAs heterostructures“, J. 

Appl. Phys. 138, 085102 (2025), DOI: 

10.1063/5.0277692 

2. R. Norkus, V. Klimas, V. Strazdienė, J. 

Devenson, V. Bukauskas, G. Niaura, G. 

Tamulaitis, and A. Krotkus, „Comparison of 

electrical characteristics of thin tellurium 

layers obtained from chemical solution and by 

thermal evaporation in vacuum“ J. Appl. 

Phys. 135, 245302 (2024) DOI: 

10.1063/5.0214353  

3. A. Krotkus, I. Nevinskas, R. Norkus, A. 

Geižutis, V. Strazdienė. V. Pačebutas, T. 

Paulauskas, “Terahertz photocurrent spectrum 

analysis of AlGaAs/GaAs/GaAsBi multi-

junction solar cells“ J. Phys. D: Appl. Phys. 56 

355109, (2023) 

4. J. Devenson, R. Norkus, R. Juškėnas, and 

A. Krotkus, "Terahertz emission from 

ultrathin bismuth layers," Opt. Lett. 46, 3681-

3684 (2021) DOI: 10.1364/OL.425271 

5. Malevich, V.L.; Ziaziulia, P.A.; Norkus, R.; 

Pačebutas, V.; Nevinskas, I.; Krotkus, A., 

“Terahertz Pulse Emission from 



Semiconductor Heterostructures Caused by 

Ballistic Photocurrents“, Sensors, 21, 4067. 

(2021) DOI: 10.3390/s21124067  

Irmantas 

Kašalynas, 

(irmantas.kasaly

nas@ftmc.lt 

Dr.  1. I.A. Otoo et al. "Reference black-body 

radiation source for emissivity measurements 

on the frequency range 3–30 THz“ Applied 

physics letters 127, 091101 (2025) 

https://doi.org/10.1063/5.0288839. 

2. Y. Hakamada et al. "Carbon‐coated moth‐

eye structure: An ultrabroadband THz‐DUV 

near‐perfect absorber" Advanced Optical 

Materials 2500948 (2025) 

https://doi.org/10.1002/adom.202500948. 

3 V. Janonis et al. "Near-field imaging of 

hybrid surface plasmon-phonon polaritons on 

n-GaN semiconductor" Materials 18(12), art. 

no. 2849, p. 1-9 (2025) 

https://doi.org/10.3390/ma18122849 

4. S.R.Ayyagari et al. " Broadband high-

contrast-grating-type waveplates for the 

terahertz range" Optics Express 32(9), pp. 

15870-15881 (2024) 

https://doi.org/10.1364/OE.521532  

5. D. Pashnev et al. "Investigation of Electron 

Effective Mass in AlGaN/GaN 

Heterostructures by THz Spectroscopy of 

Drude Conductivity" IEEE Transactions on 

Electron Devices 69(7), pp.1-5 (2022) 

https://doi.org/10.1109/TED.2022.3177388. 

 

 

Certified by the Doctoral Committee of Material Engineering (T 008) on 24/02/2026, protocol 

No. 5.2.2 E-15600-KT-725 

Committee Chairman dr. Arūnas Kadys 


